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QKGANIC ISOCVftttATES AS RTum ^s FOW wnnn r oKpaRTTVK 
BACKGROUND oy THE TWVgKT PTnM 

Field of t he Invention 

The invention relates generally to the 
5 production of a wood composite having superior 

surface and overall quality, and more particularly 
to the use of an organic isocyanate binder to 
manufacture a pressed and/or molded wood composite 
with superior surface quality. 

10 Pescripti on of Related Technonomy 

Wood composites, e.g., hardboard or 
fiberboard, may be formed in desired shapes and 
sizes depending on the intended use; examples 
include doorfacing or doorskin which is applied to a 

15 door body, and so-called smooth-two-sided ("S2S") 
hardboard for store fixtures and other uses. The 
principal processes for the manufacture of wood 
composites include (a) wet felted/ wet pressed or 
"wet" processes, (b) dry felted/dry pressed or "dry" 

20 processes, and (c) wet felted/dry pressed or ••wet- 
dry" processes. 

Generally in a wet process, cellulosic 
fillers or fibers (e.g., woody material which is 
subjected to fiberization to form wood fibers) are 

25 blended in a vessel with large amounts of water to 

form a slurry. The slurry preferably has sufficient 
water content to suspend a majority of the wood 
fibers and preferably has a water content of at 
least 90 weight percent, at most preferably at least 

30 weight percent. Th® slurry is deposited 

along with a synthetic resin binder, such as a 
phenol-formaldehyde resin, onto a water-pervious 



support member, such as a fine screen or a 
Fourdrinier wire, where much of the water is removed 
to leave a wet mat of cellulosic material having, 
for example, a moisture content of about fifty 
weight percent. The wet mat is transferred from the 
pervious support member to a press and consolidated 
under heat and pressure to form the molded wood 
composite. 

In a dry process, the cellulosic fibers 
are generally conveyed in a gaseous stream (or by 
mechanical means) rather than a liquid stream. For 
example, the cellulosic fibers may be first coated 
with a thermosetting resin binder, such as a phenol- 
formaldehyde resin. The fibers are then randomly 
formed into a mat by air blowing the resin-coated 
fibers onto a support member. The mat, typically 
having a moisture content of less than 30 wt.% and 
preferably less than 10 wt.%, is then pressed under 
heat and pressure to cure the thermosetting resin 
and to compress the mat into an integral 
consolidated structure. 

A wet-dry forming process may also be used 
to produce wood composites. Generally, in a wet-dry 
process, a slurry (described above) is formed of 
water, a cellulosic fiber, and a resin binder. 
Sufficient water is then drained by vacuum and press 
rolls from the slurry to form a wet mat. Further 
water is then removed from the wet mat by 
evaporation, which is preferably facilitated by the 
application of heat, in order to form a dried mat. 
The dried mat is then pressed under heat to form the 
wood composite. 

Preferably,, a wet-dry process begins by 
blending cellulosic or wood fiber raw material in a 
vessel with large amounts of water having a pH of 
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10 



15 



less than 7 to form a slurry. This slurry is then 
blended with the resin binder. The blend is then 
deposited onto a water-pervious support member, 
where a large percentage (e.g., 50 percent or more) 
of the water is removed, thereby leaving a wet mat 
of cellulosic material having a water content of 
about 40 wt.% to about 60 wt.%, for example. 
Further water may be removed in a second step, in 
which case these two steps may be referred to 
respectively as the primary water removal step and 
the secondary water removal step. This wet mat is 
then transferred to an evaporation zone where much 
of the remaining water is removed by evaporation, 
for example by heating the wet mat. The mat may be 
further dried in a second evaporation step, in which 
case these two evaporation steps may be referred to 
respectively as the primary evaporation step and the 
secondary evaporation step. (These steps are 
commonly referred to as -drying- steps.) The dried 
mat preferably has a moisture content of less than 
about 10 wt.%. The dried mat is then transferred to 
a press and consolidated under heat and pressure to 
form the wood composite which may be, for example, a 
flat board or any other desired shape depending on 
25 the intended use of the product. 

Wood composites produced according to the 
processes described above may, however, have poor 
surface quality. Poor surface quality is indicated 
by a wood composite having a porous or open surface, 
inadequate consolidation along the edges or corners 
of the wood composite and/or poor definition of wood 
grain which is often embossed on the surface of the 
uood ©omposit®. 3?oor surface quality is also 
indicated where the wood composite exhibits poor 
internal bond and strength, especially at the edges 



20 



30 



35 
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of the wood composite. For example, poor surface 
quality is shown where there appears to be layers 
within the composite which are "flaky" and can be 
easily peeled away; this phenomenon may be referred 
5 to as a lack of surface tightness. Where there is 
poor surface quality, the wood composite may easily 
break apart and has limited useful life, thereby 
making the product unsatisfactory. 

The above-described effects of a poorly 

10 bonded surface often result from undesirable pre- 
curing of the thermosetting phenol-formaldehyde 
resin prior to full curing of the resin in its final 
shape in the press. For example, this pre-curing 
can occur (a) during drying of the wood fiber mat 

15 and/or (b) in the press before the final thickness 
of the product is achieved. 

In order to help prevent the problems 
associated with poor surface quality, various 
procedures have been attempted. For example, a urea 

20 solution has been used as a surface treatment. The 
urea converts to ammonia under heat, which then 
plasticizes the fibers during consolidation. 
However, the use of urea has several disadvantages, 
including the relatively high application rate which 

25 is required (up to two grams of urea solids per 
square foot) , contribution to the build up of 
undesirable material (e.g., a film which includes 
carbon and other materials, commonly referred to as 
a "carbon film") on the die surfaces, promotion of 

30 corrosion on unplated die or platen surfaces, and 

the presence of ammonia in the press exhaust stream. 
The carbon film may damage the final prodtaet 
fche die surfaces and is difficult t© remove from the 
die surfaces. The presence of ammonia in the 

35 exhaust gases is of particular concern if thermal 
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oxidation is used as a pollution control measure, 
because the ammonia can convert to oxides of 
nitrogen (NO,) , which are hazardous, it is therefore 
desirable to reduce or eliminate the need for a urea 
treatment during pressing of the wood product. 

Also, when drying oils (for example tung 
oil, linseed oil, or palm oil) are used as binders, 
xt typically is necessary to -bake" the wood product 
after pressing in order to achieve satisfactory 
mechanical properties. When a wood product is' 
baked, it typically is heated to about 250-F - 30 0»F 
for about thirty to sixty minutes. However, baking 
is undesirable due to various factors, including 
fire hazard, air pollution, and additional energy 
and labor costs associated with this procedure. 

The surface of the wood composite may also 
be improved by postpress tempering with drying oils. 
Many different types of tempering oils are 
conventionally used, including linseed oil, soybean 
oil, tung oil, oiticica oil, and unsaturated fatty 
acid esters. However, the use of these oils 
increases both cost and production time, in 
addition, use of such oils may be environmentally 
undesirable, it is therefore desirable to reduce or 
eliminate the need for such postpress treatment of 
the molded wood product. 



SUMMARY OF THF TMTOitt^ 
It is an object of the invention to 
overcome one or more of the problems described 
30 above. 

hee@r&±mqly , the invention provides a 
process for producing a wood composite which hm 
superior surface quality and strong internal 
bonding. 
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According to the invention, an organic 
isocyanate resin is used as a binder in a wet-dry 
hardboard process to produce a wood composite. The 
organic isocyanate is preferably used to replace 
5 conventional binders such as phenolic resins. 

In one embodiment of the invention, the 
organic isocyanate binder is combined with 
cellulosic material and process water having 
moderate acidity to form a slurry. The slurry is 
10 drained to form a wet mat, followed by drying to 
form a dried mat, preferably having a reduced 
moisture content. The dried mat is then 
consolidated in a hot press. 

The inventive process preferably obviates 
15 the need for further treatment, e.g., tempering with 
oils, to provide a wood composite with high surface 
quality. 

Other objects and advantages of the 
invention will be apparent to those skilled in the 
art from the following detailed description, taken 
in conjunction with the appended claims. 



20 



PETAILEP PFSCRTPTTON OF A PBRFTg RRED EMROnT M Pf n 
According to the invention, a binder is 
provided in combination with a process which will 
preferably improve the surface characteristics and 
internal bond strengths of wood composites. The 
binder is blended with a cellulosic filler, e.g., 
wood fiber, and formed into a wood composite. 

The binder provided by the invention is an 
organic isocyanate, which is utilized to replace 
conventional hardboard binders in the production of 
u@edl eemposifces. Hie isocyanate binder replaces 
such conventional hardboard binders as phenolic 
resins or tung oil. The isocyanate binder is 
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blended with a cellulosic filler (e.g., wood 
particles or fibers) and formed into a wood 
composite. Such a procedure overcomes the problems 
described above, e.g., precuring of the resin, yet 
5 allows for strong internal bonding of the wood 

composite. For example, a wood composite produced 
according to the inventive method may have an 
excellent internal bond strength (which may be the 
result of branching and cross-linking of the binder) 

10 superior to the bond strength resulting from the use 
of other resins which do not cross- link upon curing. 

Preferably, 4,4-diphenylmethane- 
diisocyanate ("MDI") is the isocyanate utilized in 
accordance with the inventive process. MDI may be 

15 any commercial grade such as those sold under the 

trade designations Miles Mondur 451 (available from 
Miles Laboratories of Elkhart, Indiana) and ICI MF- 
184 (available from ICI United States, Inc. of 
Wilmington, Delaware) , which are mixtures of MDI 

20 monomers and corresponding oligomers. Emulsifiable 
MDI, such as those designated Miles XW-126 and ICI 
Rubinate MF-178 can also be used in accordance with 
the invention. Emulsifiable MDI is optionally pre- 
emulsified with water prior to addition into the 

25 fiber slurry. 

Numerous other organic isocyanates are 
suitable for use with the invention, and include any 
monomeric or polymeric isocyanates that have at 
least two reactive isocyante (-NCO) groups. 

30 Specific examples are: toluene-2, 4 -di isocyanate, 
toluene-2 , 6 -di isocyanate , tripheny lmethane 
trii&ocyanate^ dimethyl diphenylmetetea3rt©~4 0 4~ 
diisocyanateo Further examples are disclosed in 
U.S. Patent No. 4,209,433 to Hse, the disclosure of 

35 which is incorporated herein by reference. 
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The inventive process may have a 
beneficial effect on board consolidation in the hot 
press. The outer layers of board produced by the 
inventive process preferably are better consolidated 
than board made with (a) conventional (e.g., 
phenolic) resins or (b) processes which use a urea- 
based surface treatment. As a result, because the 
inventive process typically provides excellent 
surface quality, the need for further treatment, 
generally necessary to improve the surface quality 
of the wood composite, may be reduced or obviated. 
For example, the quantity of post-press applied 
tempering oil required to bind the outer layers of 
molded door facings may be significantly reduced or 
15 eliminated. Further, the need for urea treatment, 
described above, may also be eliminated. Because 
the need for further treatment, e.g., tempering oils 
and urea, may be obviated, there may be a reduction 
or elimination of the utilization and production of 
20 undesirable materials. For example, ammonia and 

oxides of nitrogen may be eliminated from the press 
exhaust. 

Further, the inventive process also 
preferably eliminates the need for post-press 

25 "baking" which is typically required in order to 
achieve satisfactory mechanical properties when 
using drying oils as binders. When the inventive 
process is utilized in place of processes using 
drying oils, non-baked boards may have better 

30 mechanical properties than boards made with drying 
oils. As a result, the post-press baking procedure 
is preferably eliminated. 

m example of the inventive process is 
described below in conjunction with the manufacture 

35 of a fiberboard by a wet-dry process. The resulting 
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fiberboard may be in the form of a doorfacing or 
doorskin which is then applied to a door body to 
make a final product in the form of a door. The 
final product can also be a fiberboard in the form 
of smooth-two-sided («S2S«) hardboard suitable for 
various industrial and commercial applications. 

According to the process, process water is 
preferably first incorporated with cellulosic 
particles or fillers, e.g., wood which has been 
f iberized and prepared according to any known method 
to form wood fibers. This slurry preferably has a 
temperature of about 60«F to about 200-F (about I5»c 
to about 93 -C) and a pH of about 3.5 to about 5.5. 

The slurry of process water and cellulosic 
fibers is then combined with a binder comprising an 
organic isocyanate. Preferably, 4,4- 
diphenylmethane-diisocyanate ("MDI") is selected as 
the binder resin, as described above, other organic 
isocyanates, or their equivalents, may be used in 
place of MDI, and it may be desirable to utilize a 
combination of two or more different organic 
isocyanates. The MDI content of this slurry, based 
on dry fiber weight, is preferably about 0.25 wt.% 
to about 2 wt.%. The order in which these 
ingredients are mixed to form the slurry is not 
essential; the ingredients may be incorporated in 
any order, for example by first combining the 
process water and binder resin, followed by adding 
the wood fibers. The slurry which is formed is 
preferably mixed or stirred to sufficiently combine 
the ingredients. 

Although the binder may consist 
©ssenfcially of ara organic isocyanate, additional 
binders may optionally be utilized, where such a 
35 combination is desired, the slurry formed of the 
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20 



25 



30 



35 



organic isocyanate binder, process water and 
cellulosic material may be combined with an 
additional binder resin. Such additional resin is 
preferably a phenolic resin, such as a phenol- 
formaldehyde resin or an o-cresol-formaldehyde 
resin. It is generally not desirable to combine the 
organic isocyanate resin with the additional, 
phenolic resin prior to formation of the slurry. 
Rather, it is preferable to form a slurry of an 
organic isocyanate binder, process water and 
cellulosic material and then blend the slurry with 
such an additional, phenolic resin. 

Further, the isocyanate binder resin may 
optionally be combined with a drying oil (e.g., 
linseed oil or tung oil) prior to addition to the 
fiber slurry. As opposed to the additional, phenol- 
formaldehyde resin or an o-cresol-formaldehyde resin 
(described in the preceding paragraph) the drying 
oil may be beneficially combined with the organic 
isocyanate binder resin prior to addition to the 
fiber slurry. 

The slurry or mixture is placed on a 
water-pervious screen which removes excess water 
from the slurry by draining, thereby forming a wet 
mat. After this primary water removal step, the mat 
is optionally subjected to a secondary water removal 
step, which may use mechanical means to remove 
further water. After the water removal step(s) , the 
wet mat preferably has a moisture content of less 
than about 70 wt.%, more preferably about 40 to 
about 60 wt.%, and most preferably about 50 wt.%. 

The wet mat is preferably next transported 
t© a dlsyiag s@n^„ where th® moisture content i© 
still further reduced, as by heating. This drying 
is optionally performed in two steps, as stated 
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above. For example, the mat may be dried at a 
temperature in the range of about 250-F to about 
450«F (about 120-C to about 232-C) for about 1 to 
about 6 hours. As the mat leaves the drying zone as 
a dried mat, the moisture content is preferably less 
than about 10 weight percent, e.g., about 0 to about 
10 weight percent. The most preferred moisture 
content is near zero (e.g., between 0.1 and 2 weight 
percent) . 

Subsequent to drying, the dried mat is 
placed in a hot press where the mat is consolidated 
under heat and pressure to produce a wood composite. 
The pressing temperature is variable depending upon 
the materials and other process parameters selected. 
However, the pressing temperature is preferably 
greater than about 400»F (about 200«C), and most 
preferably in the range of about 480-F to about 
500T (about 250«c to about 260»C) . Desirable 
pressing times may also vary depending upon the 
materials and other process parameters selected, 
however, the dried mat is preferably pressed for 
about 60 seconds to about 150 seconds for a product 
that ranges from 1/8-inch to 1/4- inch thick. More 
specifically, for 1/8-inch thick hardboard, the 
pressing time is preferably about 60 seconds, and 
for a 0.22-inch thick product, the pressing time is 
preferably about 105 seconds. 

After the wood composite has been pressed, 
it may be immediately transported for coating, 
gluing, staining, or other finishing to complete a 
desired product for commercial use. Because the 
wood composite preferably has superior surface 
quality, iaeludiag eooplste eonsolidation of the mat 
along its edges and corners, without any further 
treatment, the need for tempering the product with 
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oils is preferably either greatly reduced or 
eliminated. Further , the inventive process 
preferably does not require the use of pre-press 
sealers generally utilized to improve the surface 
5 quality of the wood composite. 

The inventive process also preferably 
prevents or significantly reduces the generation of 
oxides of nitrogen (NO x ) when thermal oxidation is 
used as a pollution control measure for press 

10 emissions, a disadvantage generally encountered when 
using urea-based treatments, as described above. 

A comparison was made between boards made 
according to the inventive process and boards using 
tung oil as a binder. The boards made according to 

15 the inventive process were made by the method 
described above, with the following particular 
parameters: (a) the above-described slurry was 
formed to at a moisture content of 99 wt.% (i.e., a 
1% "consistency" in the slurry) ; (b) a press 

20 temperature of about 480°F; and (c) a press time of 
about 105 seconds. The emulsifiable MDI disclosed 
above (ICI Rubinate MF-178) was selected as the 
binder in the inventive process. As shown in the 
Table below, MDI content levels of 0.75 wt.% and 1 

25 wt.% (based on the weight of cellulosic filler) were 
used. The products were smooth-two-sided ("S2S") 
flat hardboard pressed at thicknesses of 0.22 inch 
and 0.19 inch, respectively. The control boards 
used 0.7 wt.% tung oil and were pressed at a 

30 thickness of 0.22 inch. 

The table below outlines the results of 
the comparative example o As ©ais fe© s©©ir&p 
average internal bond strength (IB) and modulus of 
rupture (MOR) of the boards made by the inventive 

35 process were significantly higher than those values 
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for the control boards made with tung oil. Both 
tempered and non-tempered hardboards made by the 
inventive process passed the perforation test and 
the cleavage test (values greater than 60 lbs.), 
thereby indicating good surface quality. Further, 
cleaning of the pressing equipment was facilitated 
by use of the inventive process, and use of a 
cleaning solvent was unnecessary with the equipment 
used in the inventive process. 
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The foregoing detailed description is 
given for clearness of understanding only, and no 
unnecessary limitations should be understood 
therefrom, as modifications within the scope of the 
invention will be apparent to those skilled in the 
art. 
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CIAIMS 

l. A process for the preparation of a 
wood composite, comprising: 

(a) forming a slurry comprising water, a 
cellulosic filler, and a binder comprising an 
organic isocyanate resin; 

(b) draining sufficient water from the 
product of step (a) to form a wet mat; 

(c) removing water from said wet mat by 
drvina to form » Hr ■» «^ 

- - — ~~ -kWWL «u«w, CMIU 

(d) pressing said dried mat under heat 
to form a wood composite. 

2. The process of claim l wherein said 
organic isocyanate resin comprises 4,4- 
diphenylmethane-diisocyanate . 

3. The process of claim 1 wherein said 
dried mat is pressed at at least about 400 «F. 

4. The process of claim 3 wherein: 
said mat is pressed at about 430°F to 

about 500 °F. 

5. The process of claim 1 wherein: 
the weight of said organic isocyanate 

resin is about 0.25% to about 2% of the weight of 
said cellulosic filler. 

6. The process of claim 1 wherein: 
said slurry is formed at a temperature of 

about 200°F or less. 
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7. The process of claim 6 wherein: 
said slurry is formed at a temperature of 

about 60°F to about 200°F. 

8. The process of claim 1 wherein: 
said process water has a pH of about 3.5 

to about 5.5. 

9. The process of claim 1 wherein: 
said wet mat has a moisture content of 

less than about 70 wt.%. 

10. The process of claim 1 wherein: 
said dried mat has a moisture content of 

up to about 10 wt.%. 

11. The process of claim 1 wherein: 
said binder further comprises a drying 

oil. 



12. The process of claim l, further 
comprising: 

adding a phenolic resin to said slurry 
prior to step (b) . 

13. The process of claim 1 wherein: 
said binder consists essentially of an 

organic isocyanate. 



14. The process of claim 1 wherein: 
said resin is selected from the group of 
toluene-2 , 4 -di isocyanate, toluene-2 , 6 -di isocyanate, 

teiphenylmethane tri isocyanate, and dimethyl 
diphenylmethane-4 , 4 -di isocyanate . 
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15. The process of claim 1 wherein: 
said cellulosic filler comprises wood 

fiber. 



16. The process of claim 15 wherein: 
said product of step (a) has a moisture 
content of about 99 wt.%. 



17. A process for the preparation of a 
wood composite, comprising: 

(a) forming a slurry comprising water, a 
cellulosic filler, and a resin comprising 4,4- 
diphenylmethane-diisocyanate, said slurry having a 
moisture content of at least about 90 wt.%; 

(b) draining sufficient water from the 
product of step (a) to form a wet mat having a 
moisture content of less than about 70 wt.%; 

(c) removing water from said wet mat by 
drying to form a dried mat having a moisture content 
of less than about 10 wt.%; and 

(d) pressing said dried mat at a 
temperature greater than about 400°F to form a 
molded wood composite. 



18. A method for resisting pre-cure in a 
process for the preparation of a wood composite by a 
wet-dry forming process wherein a cellulosic mat 
comprising a binder is formed, comprising: 

selecting a binder comprising an organic 
isocyanate. 



19. A method for improving the surface 

qpality of a QoMedi wood <g@mpo©ifc@ prepared by a 
^et-dry forming process wherein a cellulosic mat 
comprising a binder is formed, comprising: 
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S6leCting 3 blnder Com P ris ing an organic 
polyxsocyanate for use i n said wet-dry forming 

process . ' 

20. a process for the preparation of a 
wood composite, comprising: 

(a) forming a slurry comprising water, a 
cellulose finer, and a binder comprising an 
organic isocyanate resin; 

(b) forni net » w»a+- — j-v 

b 3w A r«Bi una product of 

step (a); and 

(c) pressing said mat under heat to form 
a wood composite. 

21. The process of claim 20 wherein: 
said organic isocyanate resin comprises 

4 , 4-diphenylmethane-diisocyanate • 

22. The process of claim 20 wherein: 
said dried mat is pressed at at least 

about 400 °f. 

23. The process of claim 20 wherein: 
said mat is pressed at about 430«F to 

about 500°F. 

24. The process of claim 20 wherein: 
the weight of said organic isocyanate 

resin is about 0.25% to about 2% of the weight of 
said cellulosic filler. 

25. The process of claim 20 wherein: 

said slis£>j?y i s f @2a@ g at a twpex&tme& Qi 
about 200°f or l©ss„ 
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26. The process of claim 20 wherein: 
said mat has a moisture content of at 
least about 90 wt.%. 



fiber. 



27. The process of claim 20 wherein: 
said cellulosic filler comprises wood 
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Lreceived by the International Bureau on 20 January 1995 (20 01 95)- 
original claims 3,4,18,19,22 and 23 amended; 
remaining claims unchanged (5 pages)] 

1. A process for the preparation of a wood 
composite , comprising: 

(a) forming a slurry comprising water, a cellulosic 
filler, and a binder comprising an organic isocyanate resin; 

(b) draining sufficient water from the product of 
step (a) to form a wet mat; 

(c) removing water from said wet mat by drying to 
form a dried mat; and 

(d) pressing said dried mat under heat to form a 
wood composite. 

2. The process of claim 1 wherein said organic 
isocyanate resin comprises 4,4-diphenylmethane-diisocyanate, 

3. The process of claim 1 wherein said dried mat 
is pressed at a temperature of at least about 400 °F. 

4. The process of claim 3 wherein: 

said dried mat is pressed at a temperature of about 
430°F to about 500°F. 

5. The process of claim 1 wherein: 

the weight of said organic isocyanate resin is about 
0.25% to about 2% of the weight of said cellulosic filler. 



6. The process of claim 1 wherein: 
said slurry is formed at a temperature of about 
200°F or less. 
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7. The process of claim 6 wherein: 

said slurry is formed at a temperature of about 60°F 
to about 200 °F. 



5.5. 



8. The process of claim 1 wherein: 

said process water has a pH of about 3.5 to about 



9. The process of claim 1 wherein: 

said wet mat has a moisture content of less than 
about 70 wt.%. 

10. The process of claim 1 wherein: 

said dried mat has a moisture content of up to about 

10 wt.%. 



11. The process of claim 1 wherein: 

said binder further comprises a drying oil. 

12. The process of claim l, further comprising: 
adding a phenolic resin to said slurry prior to step 



13. The process of claim 1 wherein: 
said binder consists essentially of an organic 
isocyanate. 



14. The process of claim 1 wherein: 
said resin is selected from the group of toluene- 
2,4-diisocyanate, toluene-2, 6-diisocyanate, triphenylmethane 
triisocyanate, and dimethyl diphenylmethane-4 , 4-diisocyanate. 
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15. The process of claim 1 wherein: 

said cellulosic filler comprises wood fiber. 

16. The process of claim 15 wherein: 

said product of step (a) has a moisture content of 
about 99 wt.%. 

17. A process for the preparation of a wood 
composite, comprising: 

(a) forming a slurry comprising water, a cellulosic 
filler, and a resin comprising 4 , 4-diphenylmethane- 
diisooyanate, said slurry having a moisture content of at 
least about 90 wt.%; 

(b) draining sufficient water from the product of 
step (a) to form a wet mat having a moisture content of less 
than about 70 wt.%; 

(c) removing water from said wet mat by drying to 
form a dried mat having* a moisture content of less than about 
10 wt.%; and 

(d) pressing said dried mat at a temperature 
greater than about 400°F to form a molded wood composite. 

18. A method for resisting pre -cure in a process 
for the preparation of a wood composite by a wet-dry forming 
process wherein a cellulosic mat comprising a binder is 
formed , comprising : 

selecting a binder comprising an organic isocyanate 

resin. 
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19. A method for improving the surface quality of a 
molded wood composite prepared by a wet-dry forming process 
wherein a cellulosic mat comprising a binder is formed, 
comprising: 

selecting a binder comprising an organic isocyanate 
resin for use in said wet-dry forming process* 

20. A process for the preparation of a wood 
compos ite , comprising : 

(a) forming a slurry comprising water , a cellulosic 
filler, and a binder comprising an organic isocyanate resin; 

(b) forming a mat from the product of step (a) ; and 

(c) pressing said mat under heat to form a wood 

composite. 

21. The process of claim 20 wherein: 

said organic isocyanate resin comprises 4,4- 
diphenylmethane-diisocyanate . 

22. The process of claim 20 wherein: 

said mat is pressed at a temperature of at least 
about 400°F. 

23. The process of claim 20 wherein: 

said mat is pressed at a temperature of about 430 °F 
to about 500 °F. 

24. The process of claim 20 wherein: 

the weight of said organic isocyanate resin is about 
0.25% to about 2% of the weight of said cellulosic filler. 

25. The process of claim 20 wherein: 

said slurry is formed at a temperature of about 
200 °F or less. 
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wt.%. 



26. The process of claim 20 wherein: 

said mat has a moisture content of at least about 90 



27. The process of claim 20 wherein: 

said cellulosic filler comprises wood fiber. 
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